INTRODUCTION
Urticaria that can be either acute or chronic, is a disorder characterized by raised, itchy, erythematous papules and plaques which can regress spontaneously. In general, lesions are regressed within a few hours to 24 hours without any defect 1 . Chronic idiopathic urticaria is defined as persistence of urticaria for more than 6 weeks, which progresses with recurrence of urticaria lesions almost daily without any identifiable etiologic factor 2 . Although its actual prevalence is unknown, it has been reported that it is seen in at least 0.1% of the patients with a prevalence up to 3% 3 .
Mast cells play a key role in the pathogenesis of urticaria. Degranulation occurs by activation of mast cells via immunological and non-immunological path-
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Heart rate recovery (HRR) ways. This leads to release of potent inflammatory mediators including histamine, leukotrienes (LTs), prostaglandins (PGs), platelet activating factor (PAF), kallikrein-like enzymes, anaphylatoxins (C3a, C4a and C5a), bradykinin and cytokines. These factors cause itching, increased vascular permeability and tissue edema [4] [5] [6] [7] .
Alterations in heart rate during exercise or recovery period after exercise are determined by balance between sympathetic and vagal activities. The sympathetic activity that is heightened during exercise period is reduced while parasympathetic activity is re-heightened in the recovery period after exercise, resulting in decreasing heart rates 8 . Heart-rate recovery (HRR) index is calculated by subtracting heart rates at 1., 2. and 3. minutes during recovery period from maximum heart rate in the patients undergoing submaximal or maximal exercise testing 9 .
It has been reported that decrease in the early phase of recovery period is associated with parasympathetic system while decrease in subsequent period is associated with abolishment of effects of sympathetic system 10 . It was reported that elevated sympathetic activity increases mortality rates by disrupting hemodynamic mechanisms 11 . It is shown that decreased HRR index is an independent risk factor for cardiovascular mortality 12, 13 .
In recent years, the interaction between immune system and peripheral nervous system in skin has attracted much attention and epidermis is considered as a sensory organ 14 . In this interaction, Langerhans and mast cells play a key interactive role between neuroendocrine and immune systems 15 .
Neuroendocrine stress response is provided by hypothalamic-pituitary-adrenal (HPA) axis and autonomic nervous system. It was reported that immune regulation is disrupted under stress due to impaired HPA axis in chronic inflammatory cutaneous diseases 16 .
In this study, it was aimed to investigate the usability of heart-rate recovery index in patients with a cardiovascular risk factor and chronic idiopathic urticaria which is an inflammatory disease with acute phase responses and.
MATERIAL and METHODS
The study population consisted of 80 participants applied to the dermatology policlinic of the hospital. Fifty participants had chronic idiopathic urticaria disease and the remaining 30 subjects were healthy controls. Participants' ages ranged from 15 to 70 years. Approval of the local ethics committee was obtained. All participants were informed about the study and got informed consent forms. The present study was conducted between June, 2015 and September, 2015. The diagnosis of chronic idiopathic urticaria was based on clinical manifestations, and skin lesions. The echocardiography and baseline ECG were evaluated in all participants and results of these tests were within normal range. In the two groups also, there were no cardiovascular or other systemic diseases, such as coronary artery disease, valve disease, heart-renal-liver failure, arrhythmia, hypertension, anemia, diabetes mellitus, and inducible urticaria.
The stress test complying with the Bruce protocol which aims to reach age-specific maximum heart rate was performed on all participants to calculate heart rate recovery index. During this test it was aimed to reach maximum heart rate or minimum %85 percent of this rate. Maximum heart rate was calculated using the following formula:
Maximum heart rate= 220 -patients' age.
During this test ECG tracings were recorded continuously. Participants were brought to rest in supine position during 5 minutes after completion of the test and heart rates were continually recorded. Heart rate recovery indices (HRR1, HRR2, HRR3 and HHR5) were calculated by using measurements of heart rates at 1., 2., 3. and 5. minutes during recovery period.
Statistical analysis
Continuous variables were presented as mean ± standard deviation and categorical variables as percentages. The Kolmogorov-Smirnov test was used to determine whether the variables were in normal distribution. The Student's t test was used to compare the continuous variables of the two groups and Mann-Whitney U test was used for nonparametric values. Chi-square test was used to compare categorical data, and values of p<0.05 were considered to be statistically significant.
RESULTS
Baseline clinical characteristics of chronic idiopathic urticaria and control groups are presented in Table  1 . There was no significant difference between the 2 groups regarding age, sex and resting pulse rates. Total cholesterol, LDL-cholesterol, triglyceride and creatinine levels were similar between the groups. Mean duration of disease was 11.1 months. All patients and healthy controls completed the exercise stress tests without having difficulty. Both groups reached at least 85% of the predicted maximum heart rates. The duration of exercise , maximum heart rates, and percentage of maximum heart rates reached during peak exercise were similar in both groups. Heart-rate recovery indices at 1., 2., 3. and 5. minutes during recovery period were similar in the patient and control groups ( Table 2) .
DISCUSSION
In this study, heart-rate recovery indices at 1., 2., 3. and 5. minutes measured by maximal exercise testing were compared between patients with chronic idiopathic urticaria and healthy controls. The primary reason for decreased heart rate after exercise is an increase in vagal activity during recovery period. The sympathetic activity that is heightened during exercise period is reduced while parasympathetic activity is re-heightened in the recovery period after exercise, resulting in decreased heart rate 17 . It was found that the extent of decrease on minute one was inversely correlated with mortality. If this decrease is high, the risk of cardiovascular mortality is also low 9 . Sympathetic hyperactivity increases cardiovascular load and hemodynamic stress and makes patient vulnerable to endothelial dysfunction, coronary artery spasm, left ventricular hypertrophy, severe arrhythmias, stroke and cardiac mortality 18 . In contrast, increased parasympathetic activity reduces blood pressure and heart rate and prevents ischemic arrhythmias 19 .
In recent years, a relationship has been determined between inflammatory diseases and heart-rate recovery index. The heart-rate recovery index was evaluated in Familial Mediterranean Fever, Behcet's Di- sease, Systemic Lupus Erythematosus, and Psoriasis. Consequently, lower heart rate recovery indices were determined in patient groups than control groups [20] [21] [22] [23] . In many studies, it was shown that decreased heartrate recovery index after exercise is an independent risk factor for cardiovascular and all-cause mortality in healthy individuals [21] [22] [23] [24] .
In chronic idiopathic and even in physical urticaria, either psychological or emotional stress can have partial contribution to promoting factors through hypothalamic-vascular axis. In addition, they can play a role as amplifier after onset of reaction. Emotional stress impairs cytokine/histamine balance through hypothalamic neuropeptides and causes degranulation and release of vasoactive-inflammatory substances by stimulating cutaneous mast cells 25, 26 . It is thought that it is associated with increased plasma cortisol levels due to hyperactivation of this axis 27 and high plasma cortisol levels are associated with cardiovascular diseases leading to diabetes mellitus, hypercholesterolemia, hypertriglyceridemia, elevated blood pressure and obesity components of metabolic syndrome 28 . Hyperactivity of HPA axis leads to increased activity of sympathoadrenal system and plasma catecholamine levels through central regulatory mechanisms. Increased plasma catecholamines exert adverse effects on cardiovascular system by leading to vasoconstriction, platelet activation and tachycardia 29 . Skin plays neuroendocrine role to maintain equilibrium between internal and external environments. This neuroendocrine function occurs through interplay between nervous and immune systems. Neuromediators released from sensorial and autonomic nerve fibrils affect inflammatory reaction cascade by binding receptors present in cutaneous and immune cells 30 . It was found that inflammation plays a role in all stages from onset and progress to development of thrombotic complications of an atherosclerotic event 31 . Predictive value of inflammatory markers for potential cardiovascular events in the future has been shown in patients with stable angina, unstable angina and history of acute myocardial infarction 32 .
This study was designed to investigate the role played by inflammation and HPA axis in the etiopathogenesis of cardiovascular mortality and urticaria. Based on our results, no significant difference was observed between patient and control groups as for 4 variables evaluated which may be due to lack of precise information about the level of inflammation and autonomic dysfunction in which heart-rate recovery index was decreased. In addition, mean values of 4 variables evaluated were found to be lower in the patient group when compared with the controls but the difference did not reach statistical significance. This suggests that significant difference can be observed in future studies conducted with larger sample size.
In the etiology of urticaria, many factors have been identified. In acute urticaria, the most important etiologic factors are drugs, foods and infections. However etiology in chronic urticaria is mostly unknown. In 50% of chronic urticaria patients, the cause can not be identified. For its clarification, etiology should be identified via a detailed anamnesis. With detailed anamnesis, it has been reported that in 72-86% of the patients the etiologic factor may be identified. The other cause of not having a meaningful relationship between the groups in this study may be that patients were not divided into groups etiologically, because it was thought that all chronic urticaria types could not activated HPA axis 33, 34 .
Study limitations
In this study, the most important limitation was our relatively small sample size.
